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Abstract 



SS^IS^rS KiXJ? Q ? ain P, re ^ ntln ? e . n, * r 9*™nt of * ****** W smooth and effective 
recycle of water, and more efficient purification of air by constituting the water recovering lone from a 

?H Ss"!^ 8 ,0 ^ a ? u al| y or entirely liquefying steam generated by oxidation reaction as a line for 
pol^erd^roi^e 56 condensed water and supplying it to a fuel supplying system anctfor a solid 

SOLUTION: A gas, generated from methanol and air and containing C02, H20 and N2, turns Intb water 
in a condenser 38 as condensing means of heat exchanger structure, passed via a water recovering line 
39, ana desalted In a reverse penetration membrane device 41 so as to be reusable. It is partially 
supplied to a solid polymer electrofyte and fuel feed line 38, 80 that adverse effects, such as catalytio 
poison or corrosion of electrode can be minimized. An air-liquid contact means such as a condensed 
water tank 71 is preferably provided in the water recovering line 39 to purify the supplied air by 
contacting with the condensed water. According to this, the generation efficiency can be improved, and 
the iarge-scaJed system equipment concerning a fuel ceil 31 can be omitted to provide a system suitable 
as on-vehicle type or portable type. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This dooument has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **"* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)J 

(Claim 1] In the water recovery system reused as water which liquefies some 
steams { at least ] generated by oxidation reaction of the fuel cell using a 
solid-state polyeleotrolyte as the water of condensation with a condensation 
means, and uses the water of condensation for a fuel cell The means which 
carries out demineralization processing of some water of condensation [ at 
least ] is formed In water recovery Rhine from a condensation means. The water 
recovery system In the fuel cell characterized by constituting the water of 
condensation by which demineralization processing was carried out in water 
recovery Rhine from this demineralization processing means In Rhine supplied 
to the fuel-supply system to a fuel cell, and/or the solid-state polyeleotrolyte of a 
fuel cell at least. 

[Claim 2] The water recovery systsm in the fuel cell of claim 1 with which a 
gas-liquid-contact means to contact the air supplied to the air pole of a fuel ceil to 
a steam or/and the water of condensation before supply to a fuel cell Is formed In 
exhaust air / recovery Rhine of a before [ from the exhaust gas side of a fuel cell 
/ a demineralization processing means ]. 

[Claim 3] The water recovery system In the fuel cell of claim 2 with which supply 
of air to exhaust air / recovery Rhine is performed in water recovery Rhine of a 
before [ from a condensation means / a demineralization processing means ]. 
(Claim 4] The water recovery system in the fuel cell of claim 2 with which supply 
of air to exhaust air / recovery Rhine is performed in exhaust gas Rhine of a 
before [ from the exhaust gas side of a fuel cell / a condensation means ]. 
[Claim 5] The water recovery system in a fuel cell according to claim 2 to 4 with 
which a gas-liquid-contact means Includes the means which carries out Rhine 
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impregnation of the air into piping of exhaust air / recovery Rhine, and a 
vapor-liquid-separatlon means to separate the air by which Rhine Impregnation 
was carried out with the water of condensation. 

ICIaim 6] The water recovery system in a fuel cell according to claim 2 to 4 which 
has a spray means by which a gas-liquid-contact means injects the water of 
condensation with which air was poured in. 

[Claim 7] The water recovery system in the fuel cell of claim 2 with which a 
gas-liquld-contaot means consists of a means to carry out bubbling of the air 
supplied to a fuel cell Into the water of condensation. 

[Claim 8] The water recovery system In the fuel cell of claim 2 with which a 

gas-liquid-contact means consists of a means containing the packed bed which 

passes the air supplied to a fuel cell in counterflow while passing an one 

direction, diffusing a steam or/and the water of condensation. 

[Claim 9] The water recovery system in the fuel cell of claim 2 with which a 

gas-liquid-contact means has the gas permeable membrane by which a steam 

or/and the water of condensation are passed at a whole surface side, and the air 

supplied to a fuel ceil on the other hand at a side is passed. 

[Claim 10] The water recovery system in the fuel cell of claim 2 with which the 

gas-llquid-contact means Is substantially constituted by a condensation means 

and one. 

[Claim 11 J The water recovery system in a fuel cell according to claim 1 to 10 by 
which the make up water supply line from the outside is connected to the 
upstream of the deminerallzation processing means of water recovery Rhine. 
[Claim 1 2] A water recovery system [ in / in a deminerallzation processing means 
/ the fuel cell of reverse osmotic membrane equipment, an electrodialyzer, an 
electric playback demineralizer, ion-exchange-resin equipment, a distillation 
apparatus, and a capacitor demineralizer according to claim 1 to 11 which 
consists of a kind at least ]. 

[Claim 13] The water recovery system in a fuel cell according to claim 1 to 12 
with which the demineralization processing means is formed in the flow direction 
of the water of condensation in at least two steps. 

[Claim 14] The water recovery system in the fuel cell of claim 13 with which the 
water of condensation from demineralization [ the first step of ] processing 
means and the water of condensation from demineralization [ the second step 
of ] processing means divide into one side and another side of the fuel-supply 
system to a fuel cell, and the solid-state polyelectrolyte of a fuel cell, respectively, 
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and are supplied to them. 

[Claim 15] The water recovery system in the fuel cell of claim 14 supplied when 
the water of condensation after the deminerallzation processing supplied to the 
solid-state polyelectrolyte of a fuel cell humidifies the air supplied to the air pole 
of a fuel cell with this water of condensation. 

[Claim 16] In the water recovery system reused as water which liquefies some 
steams [ at least ] generated by oxidation reaction of a fuel cell as the water of 
condensation with a condensation means, and uses the water of condensation 
for a fuel cell While forming the means which carries out deminerallzation 
processing of some water of condensation [ at least J in water recovery Rhine 
from a condensation means The water recovery system in the fuel cell 
characterized by forming a gas-liquid-contact means to contact the air supplied 
to the air pole of a fuel cell to a steam or/and the water of condensation before 
supply to a fuel cell in exhaust air / recovery Rhine of a before [ from the exhaust 
gas side of a fuel cell / a deminerallzation processing means ]. 
[Claim 17] The water recovery system In a fuel cell according to claim 1 to 16 
which has the reforming machine which the fuel-supply system to a fuel cell 
makes generate hydrogen by adding water to a fueL 

[Claim 18] The water recovery system in a fuel cell according to claim 1 to 16 
constituted by the system by which the fuel-supply system to a fuel cell supplies 
a fuel and water to a direct fuel cell. 

[Claim 19] The water recovery system in a fuel cell according to claim 2 to 18 
with which the filter is prepared in air supply Rhine supplied to a 
gas-liquid-contact means. 

[Claim 20] The water recovery system In a fuel cell according to claim 1 to 19 
with which a condensation means consists of a means to perform heat exchange 
between the air for cooling. 

[Claim 21] The water recovery system in a fuel cell according to olaim 1 to 19 
with which a fuel cell consists of a thing of mount or a portable type. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the suitable water recovery 
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system especially for the fuel cell of mount and a portable type about the water 

recovery system in a fuel cell. 

[0002] 

[Description of the Prior Art) A fuel cell is equipment which prepares the 
electrode of a pair In the both sides of the electrolyte which is an Ionic conductor, 
supplies an oxidizing agent (being oxygen, air, etc. usually air or oxygen rich air) 
to one electrode (usually called the "air pole".), supplies a reducing agent 
(hydrogen or hydrogen component) to the electrode (usually called the "fuel 
electrode".) of another side, and is generated electrochemlcally, arid uses the 
reverse principle of the electrolysis of water. Generally, water is mixed to a fuel 
electrode to fuels, such as alcohol and LNG, or a fuel Is reformed to it with water, 
and hydrogen Is supplied to it. Namely, if it considers as radical Motohara ** of a 
fuel cell, as It Is shown, for example in drawing 1 typically [ one ] of the eels by 
which two or more lamiriatings arrangement was carried out into the fuel cell For 
example, when a methanol (CH3 OH) Is used as a fuel, Hydrogen is generated 
from the methanol supplied to the fuel electrode 2 side of a fuel cell 1 , and water. 
A hydrogen ion (proton) shifts to an air pole 4 side through an electrolyte 3, water 
Is generated by oxidation reaction with the oxygen supplied to an air pole 4 side, 
and electromotive force occurs between a fuel electrode 2 and an air pole 4 by 
the reaction through this electrolyte. 

[0003] Generally the fuel-supply approach and the class of electrolyte to be used 
can divide a fuel cell roughly as follows. As it faces supplying hydrogen to the 
fuel electrode of a fuel cell, for example, the fuel-supply approach is shown in 
drawing 2 • it is the preceding paragraph story supplied to a fuel cell 11. As it is 
indicated in drawing 3 as the approach of supplying to the back fuel cell 11 which 
water was added [ fuel cell ] to the fuel which consists of a methanol from a fuel 
tank 12 etc., and it reformed [ fuel cell ] with the reforming vessel 13, and 
generated hydrogen Water is added to the fuel which consists of a methanol 
from a fuel tank 22 etc., It Is supplied to the direct fuel cell 21, and there Is a 
direct method which makes hydrogen generating and oxidation reaction perform 
to coincidence on an electrode. Although the direction of the indirect method of a 
reforming machine + fuel cell sxcels [ present condition ] in effectiveness, when 
considering as a mounted formula or a portable type, the direction of a direct 
method is considered that a merit is large in respect of the equipment volume 
and weight. 

[0004] Furthermore, a fuel cell is classified into some classes according to the 
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electrolyte to be used, and a phosphate mold, a melting carbonate mold, a solid 
acid ghost mold, a solid-state macromolecule mold, etc. are mentioned. In recent 
years, the research on a solid-state polyelectrolyte progresses and utilization of 
a small fuel cell with as low and operating temperature as about 100 degrees C 
is expected. As a result of attaining small and low temperature-ization, mount as 
a power source of an electric vehicle, it uses as a portable-type power source for 
migration, or it also becomes possible to use as a power source for home use. 
[0005] However, in order to employ the description of such a miniaturization in 
the fuel cell using a solid-state polyelectrolyte efficiently, the technical problem 
different from the fuel cell (a phosphoric-acid mold, a melting carbonate mold, 
solid acid ghost mold) of a conventional type is becoming clear, that Is, **** [ a 
solid-state polyelectrolyte / hold moisture always and ] for that purpose although 
it is required for a solid-state polyelectrolyte to maintain conductivity to a 
hydrogen ion (proton) - It can kick, and if It Is ****, there is nothing, moreover, 
although it comes out so also In the conventional fuel cell, in order to generate 
hydrogen in a fuel-supply side (with a fuel electrode top or reforming machine), 
supply of water is usually needed, In the conventional non-portable fuel cell, 
although supply of desired water is possible by carrying out suitable processing 
from the existing waterworks etc., since there is not necessarily a waterworks etc. 
in the case of a portable type, another source is needed. 
[0006] Although the technique of using for cooling of a fuel cell etc. the water of 
condensation (recycled water) of the steam produced at the reaction of a fuel 
ceil in the fuel cell of a phosphoric-acid mold Is known to the need for such water, 
in the fuel cell using a solid-state polyelectrolyte, the technique of using the 
recycled water from a fuel cell is not necessarily established. 
[0007] Moreover, generally in a fuel cell, air is used as an oxidizer However, 
even if it supplies a fuel cell after containing many pollutants In air and filtering 
with a filter etc. even if, It is difficult to continue maintaining the inside of a fuel 
cell at clarification. It is theoretically impossible to remove with a filter etc. 
especially about gas impurities, such as a nitric acid, and a nitrous acid, a 
hydrochloric acid, and a simple and effective removable purification means is 
desired also about such a gas impurity. 
[0008] 

[Problem(s) to be Solved by the Invention] The technical problem of this 
invention is to perform recovery use of the water in a fuel cell smoothly and 
effectively, purify further the air supplied to a fuel cell efficiently, and offer the fuel 
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cell generation-of-electrical-energy system of high performance suitable 
especially as mount and a portable type, suppressing system-wide enlargement 
etc. in view of the present condition skill level about the circumference technique 
of the fuel cell using the actual condition about a circumference technique, 
especially the solid-state polyelectrolyte of a fuel cell. 
[0009] 

(Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, the water recovery system In the fuel cell of this invention In the water 
recovery system reused as water which liquefies some steams [ at least ] 
generated by oxidation reaction of the fuel cell using a solid-state polyelectrolyte 
as the water of condensation with a condensation means, and uses the water of 
condensation for a fuel cell The means which carries out demineralization 
processing of some water of condensation [ at least ] is formed in water recovery 
Rhine from a condensation means. It is characterized by constituting the water 
of condensation by which demineralization processing was carried out in water 
recovery Rhine from this demineralization processing means in Rhine supplied 
to the fuel-supply system to a fuel cell, and/or the solid-state polyelectrolyte of a 
fuel cell at least. 

[0010] In this water recovery system, it is desirable that a gas-llquld-contact 
means to contact the air supplied to the air pole of a fuel cell to a steam or/and 
the water of condensation before supply to a fuel cell is formed in exhaust air / 
recovery Rhine (that Is, system including exhaust gas Rhine and water recovery 
Rhine) of a before [ from the exhaust gas side of a fuel cell / a demineralization 
processing means ]. The air supplied to an air pole also includes the high air 
(oxygen rich air) of an oxygen density reformed using membrane separation or 
an adsorbent by using as a raw material, others, for example, air. [ atmospheric 
air / usual ] 

[0011] In order to make the gas liquid contact in this gas-liquid-contact means 
perform, In one location of exhaust air / recovery Rhine, a part of air [ at least ] 
supplied to the air pole of a fuel cell is supplied into a steam or/and the water of 
condensation. For example, supply of air to exhaust air / recovery Rhine is 
performed in water recovery Rhine of a before [ from a condensation means / a 
demineralization processing means ]. Or supply of air to exhaust air / recovery 
Rhine is performed in exhaust gas Rhine of a before [ from the exhaust gas side 
of a fuel cell / a condensation means ]. A part of air [ at least ] supplied to the air 
pole of a fuel cell is supplied into the exhaust gas containing a steam, and 
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exhaust gas is diluted with the latter air supply, thus, C02 at the time of 
collecting the steams in exhaust gas as the water of condensation especially, if it 
carries out etc. « it becomes possible to reduce concentration. 
[0012] It can constitute from what includes the means which carries out Rhine 
impregnation of the air into piping of exhaust air / recovery Rhine, and a 
vapor-liquid-separatlon means to separate the air by which Rhine Impregnation 
was carried out with the water of condensation, as a gas-liquid-contact means. 
Moreover, a gas-liquid-contact means may have a spray means to inject the 
water of condensation with which air was poured in. 

[0013] Moreover, a gas-liquid-contact means can also constitute the air supplied 
to a fuel cell for the means which carries out bubbling into the water of 
condensation. 

[001 4) Moreover, a gas-liquid-contact means can also be constituted for the 
means (for example, packed column) containing the packed bed which passes 
the air supplied to a fuel cell in counterflow while passing an one direction, 
diffusing a steam or/and the water of condensation. 

[001 5] Moreover, a gas-IIquid-contact means can also consist of what has the 
gas permeable membrane by which a steam or/and the water of condensation 
are passed at a whole surface side, and the air supplied to a fuel cell on the 
other hand at a side is passed. 

[0016] Furthermore, the gas-liquid-contact means may be substantially 
constituted by a condensation means and one. That is, condensation of a steam 
is also made to perform within a container-like condensation means, making a 
gas liquid contact perform, 

[0017] Moreover, In this invention, although it becomes possible to collect the 
water generated from a fuel cell reaction, the water of an Initial complement 
cannot be secured under [ all ] conditions. In that case, supply of water is 
needed from the exterior. Although the pure water which does not contain an 
impurity as make up water does not have a problem if it is obtained, possibility 
that the water containing Impurities, such as hardness components, such as tap 
water, and a silica, will be used is also high. In such a case, it Is desirable that 
the make up water supply line from the outside is connected to the upstream of 
the demineralization processing means of water recovery Rhine. It becomes 
possible to use effectively the equipment configuration which make up water 
mixes in the upstream of a demineralization means, then a demineralization 
means, and In order to desalt make up water, it becomes unnecessary to 
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establish the means according to rank. 

[0018] As a demineralization processing means, even if there are tittle reverse 
osmotic membrane equipment, an electrodlalyzer, an electric playback 
demlneralizer (CEDI: Continuous Electrodeionization), ion-exchange-resin 
equipment, distillation apparatus, and capacitor demlneralizer, it can constitute 
from a kind. Here, a capacitor demlneralizer is equipment which impresses direct 
current voltage, letting processed water flow to inter-electrode, holds and desalts 
ion on a porous electrode, stops electrical-potential-difference Impression after 
fixed time amount, carries out desorptlon of the ion, and is taken out as retentate. 
Moreover, a demoralization processing means Is able to consider as the 
configuration prepared in the flow direction of the water of condensation in at 
least two steps. Thus, if constituted, it will become possible for the water of 
condensation from demoralization [ the first step of ] processing means and the 
water of condensation from demineralization ( the second step of ] processing 
means to divide into one side and another side of the fuel-supply system to a 
fuel cell, and the solid-state polyelectrolyte of a fuel cell, respectively, and to 
supply them to them for example, and it will become possible to supply recycled 
water to the optimal part according to the description. 

[0019] It can also supply by humidifying the air which can also supply the water 
of condensation after the above demineralization processings to a direct 
solid-state polyelectrolyte supplying the water of condensation after 
demineralization processing to this solid-state polyelectrolyte since the 
solid-state polyelectrolyte of a fuel cell is maintained at the condition of having 
become wet, and is supplied to the air pole of a fuel cell with this water of 
condensation. When requiring moisture of a solid-state polyelectrolyte through 
the latter humldification, it has an above-mentioned gas-liquid-contact means 
and the supply air after being washed by this gas-liquid-contact means fully 
contains moisture, it is also possible to supply the air after this washing to the air 
pole of a fuel cell, and to supply moisture to a solid-state polyelectrolyte by It. 
[0020] It is effective not only in the fuel cell using the solid-state polyelectrolyte 
about the above gas-liquid-contact means but the fuel cell of all other types of 
fuel cell, for example, a phosphate mold, a melting carbonate mold, a solid acid 
ghost mold, and a solid-state macromolecule mold. Namely, the water recovery 
system in the fuel cell concerning this Invention In the water recovery system 
reused as water which liquefies some steams [ at least ] generated by oxidation 
reaction of a fuel cell as the water of condensation with a condensation means, 
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and uses the water of condensation for a fuel cell While forming the means 
which carries out demoralization processing of some water of condensation 
[ at least ] in water recovery Rhine from a condensation means It is 
characterized by forming a gas-liquid-contact means to contact the air supplied 
to the air pole of a fuel cell to a steam or/and the water of condensation before 
supply to a fuel cell in exhaust air / recovery Rhine of a before [ from the exhaust 
gas side of a fuel cell / a demineralization processing means ]. 
[0021] Also In fuel cells other than the fuel cell using a solid-state polyelectrolyte, 
it is desirable to adopt a configuration equivalent In the water recovery system of 
a fuel cell using the solid-state polyelectrolyte mentioned above. That is, supply 
of air to exhaust air / recovery Rhine is performed In water recovery Rhine of a 
before [ from a condensation means / a demoralization processing means ], or 
it is made to be carried out in exhaust gas Rhine of a before [ from the exhaust 
gas side of a fuel cell / a condensation means ]. What Includes a 
vapor-liquid-separatlon means to separate the Rhine impregnation means and 
the air by which Rhine impregnation was carried out into piping of air with the 
water of condensation, as a gas-llquid-contaot means, While passing an one 
direction, diffusing what has a spray means to Inject the water of condensation 
with which air was poured in, the thing which constituted the air supplied to a fuel 
cell for the means which carries out bubbling into the water of condensation, a 
steam, or/and the water of condensation The means containing the packed bed 
which passes the air supplied to a fuel cell in counterflow It can constitute in what 
has the gas permeable membrane by which a steam or/and the water of 
condensation are passed at a what [ was constituted in (for example, the packed 
column) ], and whole surface side, and the air supplied to a fuel cell on the other 
hand at a side is passed, the thing substantially constituted by a condensation 
means and one. 

[0022] Moreover, when the make up water supply line from the outside is 
prepared, said thing [ that this make up water supply line Is connected to the 
upstream of the demineralization processing means of water recovery Rhine ] is 
desirable similarly. As a demineralization processing means, it is also possible to 
consider as the configuration of reverse osmotic membrane equipment, an 
electrodialyzer, an electric playback demineralizer, ion-exchange-resin 
equipment, a distillation apparatus, and a capacitor demineralizer which can 
constitute from a kind at least and is prepared in the flow direction of the water of 
condensation in at least two steps. 
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[0023] In addition, you may constitute In the structure of having the reforming 
machine made generating hydrogen by adding water to a fuel as a fuel-supply 
system to the fuel cell In this invention, and may constitute In the system which 
supplies a fuel and water to a direct fuel cell. 

[0024] Moreover, it Is desirable that general impurity removal means, such as a 
filter, are formed in air supply Rhine supplied to a gas-liquid-contact means, and 
before the above-mentioned gas-llquld-contact means is supplied, it is desirable 
to remove a mechanically removable foreign matter as much as possible. 
[0025] Although not limited especially as a condensation means, when taking a 
mounted formula and a portable type into consideration, It is desirable to consist 
of a means to perform heat exchange between the air for cooling. For example, It 
can constitute for an air-cooled means and the means which missed heat to the 
air side using heat pump. 

[0026] It is completed based on the following technical thought, and the water 
recovery system in the fuel cell concerning above this inventions can 
demonstrate the following technioal advantages. 

[0027] That is, since the fuels of a fuel cell are hydrocarbons, such as hydrogen 
and a methanol, if these are oxidized, naturally water will be generated. 
Therefore, it is desirable, if this water can be condensed and recovery reuse can 
be carried out. However, the Impurity eluted from a fuel cell and piping of the 
circumference of it and the impurity Incorporated from air dissolve in this water. 
These impurities can act as catalyst poison of the reaction in a fuel cell, or it is 
possible to pollute or corrode an electrode. Therefore, in this invention, we do 
not decide to reuse using a certain demoralization means, after removing an 
impurity, and the technique of recovery reuse of the water in the fuel cell using a 
solid-state polyelectrolyte in which the technique of recovery reuse of water was 
not established is offered especially conventionally. 

[0028] Although water is always fundamentally generated by the fuel cell 
reaction, to reuse, complements are some generated water and do not 
necessarily need to desalt the whole quantity, as a demineralizatton means - 
like the above-mentioned - both ion exchange resin, electrodialysis an electric 
playback type demineraiizer a reverse osmotic membrane and a distillation 
means - although ~ although it is available, when using which demineralization 
means, an initial complement is desalted and It is [ after separating into the initial 
complement and the amount of surpluses by which circulation reuse is carried 
out ] desirable [ the amount of surpluses ] to carry out a drain outside. In 
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electrodlalysis, an electric playback mold demineralizer, reverse osmotic 
membrane equipment, a distillation means, and a capacitor demlneralizer, it can 
carry out a drain, being able to use the amount of surpluses as concentration 
liquid. When Ion exchange resin is used, exchange is needed for the Ion 
exchange resin reproduced by consumption of an ion-exchange function timely. 
Continuous duty Is fundamentally possible for reverse osmotic membrane 
equipment to separating into retentate and desalted water and exchange being 
[ ton exchange resin ) needed timely with consumption of an ton-exchange 
function by pressurizing a liquid and making the film penetrate. Electrodlalysis 
and an electric playback mold demlneralizer are the approaches of separating 
retentate and desalted water using a direct current, using ion exchange 
membrane as a diaphragm, and its continuous duty is fundamentally possible 
also for these. Also in which demineralfcation means, the heat-resistant 
specification which can be used at 60 to about 80 degrees C is desirable. 
[ comparatively hot ] Suoh a heat-resistant specification can be attained by being 
independent or using heat-resistant ion exchange resin which Is Indicated by 
Jp t 7-289921,A and JP,T0-16402,A as a bulking agent of an electric playback 
mold demlneralizer. 

[0029] Such a demineralization means is established all over water recovery 
Rhine from a condensation means in the water recovery system of a fuel cell 
using a solid-state polyelectrolyte, and the water of condensation by which 
demineralization processing was carried out is supplied to the fuel-supply 
system of a fuel cell, and/or the solid-state polyelectrolyte of a fuel cell. Also in 
which fuel-supply system of the Indirect method equipped with the direct method 
and reforming machine which be mix in a fuel and supply to a direct fuel cell , 
since the impurity be remove by demineralization processing out of the water of 
condensation by whloh circulation reuse be carry out , the bad influence to the 
reaction in a fuel cell will be stop to the minimum , hydrogen will be generate 
effectively , and an efficient generation of electrical energy will be perform . 
Moreover, it becomes possible to be able to maintain at the condition that the 
solid-state polyelectrolyte was always given to moisture, to always maintain the 
desirable conductivity over a hydrogen ion, and to perform a high generation of 
electrical energy of effectiveness, without causing the degradation of a 
solid-state polyelectrolyte by removing an impurity out of the water of 
condensation supplied to the solid-state polyelectrolyte of a fuel cell. 
[0030] Moreover, in the water recovery system in the fuel cell concerning this 
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Invention equipped with the gas-liquid-contact means, the air supplied to the air 
pole of a fuel cell is purified by contact to a steam or/and the water of 
condensation before supply to a fuel cell, and the impurity in air is washed and Is 
incorporated at a moisture side. Demineralization processing of the water to 
which this impurity shifted is carried out by the above-mentioned 
demineralization processing means. That Is, after carrying out the gas liquid 
contact of the water before demineralization to the air supplied to a fuel cell in 
the upstream of a demineralization processing means and making the impurity In 
air dissolve In water, an impurity is removable with a demineralization processing 
means. If It puts in another way, while the demineralization processing means for 
the water of condensation will function as a means which carries out 
demineralization processing of the water of condensation itself by which 
circulation reuse is carried out, it can function also as a removal means of the 
impurity in the supply air which shifted into this water of condensation, and air 
can be substantially purified with water purification. It becomes possible to 
remove in advance the pollutant in air which is going to be carried In In a 
fuel-supply system or a fuel cell, especially a gas pollutant as much as possible 
by purification of this air, and it becomes possible to perform a high generation of 
electrical energy of effectiveness further. Moreover, since it is removed in 
advance, without carrying In most impurities in air In a fuel cell, also when the 
impurity removal means of air other than the above-mentioned demineralization 
processing means is established, for example, the load to the impurity removal 
means is mitigated sharply. 

[0031] thus , If a demineralization processing means and a gas liquid contact 
means be build into the water recovery system of a fuel cell based on this 
invention , while become possible to suppress the effect of the impurity in a 
suppty air with the water in a fuel cell by which circulation reuse be carry out to 
the minimum and being able to perform a very efficient generation of electrical 
energy , large-scale network maintenance of the circumference of a fuel cell be 
also unnecessary , and can constitute the compact fuel cell system optimal as a 
mounted formula or a portable type . 
[0032] 

[Embodiment of the Invention) Below, the gestalt of desirable operation of this 
invention Is explained with reference to a drawing. Drawing 4 shows the water 
recovery system in the fuel cell which takes like 1 operative condition as for this 
invention. In drawing 4 » 31 indicates that It was shown in drawing 1 by the fuel 
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cell which has the same basic configuration, equips the interior with the 
solid-state polyelectrolyte 32, and has the electrodes 33 and 34 by the side of a 
fuel electrode and an air pole on the both sides. In a fuel and this embodiment, a 
methanol is supplied to a fuel electrode side through the fuel supply line 35. In 
this embodiment, the air after letting suitable tailing means, such as a filter, pass 
is supplied to an air pole side through air supply Rhine 36. the reaction in a fuel 
cell 31 C02+H2 O (steam) and N2 etc. -~ the included exhaust gas Is 
generated and exhaust gas is sent to the capacitor 38 as a condensation means 
through exhaust gas Rhine 37 - having the water of condensation (H2 0), 
C02, and N2 etc. - it separates into exhaust gas. The structure of capacitor 38 
self has [ that what is necessary is Just to adopt the structure of a well-known 
heat exchanger J a desirable method of the thing to which made it make heat 
exchange perform between air using air cooling or heat pump rather than a 
water cooling type, when it constitutes to the system of a mounted formula or a 
portable type. 

[0033] The water of condensation from a capacitor 38 is sent to the reverse 
osmotic membrane equipment (RO) 41 as a demoralization processing means 
with a pump 40 through water recovery Rhine 39, and is generated by 
demineralization processing with reverse osmotic membrane equipment 41 by 
the water In which circulation reuse is possible and by which purification 
processing was carried out. In this embodiment retentate is blown from the blow 
line 42 as redundant water in reverse osmotic membrane equipment 41 (drain). 
While the water of condensation by which demineralization processing 
(purification processing) was carried out with reverse osmotic membrane 
equipment 41 is mixed In the fuel In the fuel supply line 35 through Rhine 43 in 
this embodiment, the part is supplied to the solid-state polyelectrolyte 32 of a fuel 
cell 31 through Rhine 44. 

[0034] Although constituted in the direct method which is made to mix into a 
direct fuel and sends the water of condensation by which demineralization 
processing was carried out with reverse' osmotic membrane equipment 41 to a 
fuel cell 31 to a fuel-supply system in the above-mentioned configuration, as 
shown in drawing 5 . it is good also as a configuration which applies the indirect 
method which the reforming machine 45 Is made to intervene and is supplied 
this reforming machine 45 or just before that. 

[0035] Drawing 6 shows the water recovery system in the fuel cell concerning 
another embodiment of this invention. In drawing 6 • compared with the 
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equipment shown in drawing 4 , ion-exchange-resln equipment 51 is used as a 
demineralization processing means, and redundant water is blown through the 
blow line 52 by the upstream of this ion-exchange-resin equipment 51. Since 
other configurations apply to the embodiment shown in drawing a 
correspondingly, explanation is omitted by attaching the same sign as having 
given drawing 4 . 

[0O36| As a demineralization processing means, an electrodialyzer, an electric 
playback type demineralizer, a distillation apparatus, and a capacitor 
demineratizer can be used besides the above. Drawing 7 shows the water 
recovery system in the fuel cell concerning still more nearly another embodiment 
of this invention, and shows the example using the electric playback type 
demineralizer 61 as a demineralization processing means. In drawing 7 , 
retentate is blown from the blow line 62 as redundant water like the equipment 
shown in drawing 4 (drain). Since other configurations apply to the embodiment 
shown in drawing 4 correspondingly, explanation is omitted by attaching the 
same sign as having given drawing 4 . 

[0037] Moreover, in eaoh above-mentioned mode, although the water of 
condensation after demineralization processing was directly supplied to the 
solid-state polyelectrolyte 32 of a fuel ceil 31 through Rhine 44 For example, as 
shown in drawing 8 , the water of condensation after demineralization 
processing is supplied to air supply Rhine 36 or the suitable part of the air supply 
system through Rhine 46. After humidifying air, the humidification air Is supplied 
to the air pole side of a fuel cell 31 , and it is good as for a method of **••** in the 
solid-state polyelectrolyte 32 by it. 

[0038] In the water recovery system concerning each embodiment constituted as 
mentioned above, demineralization processing of the water of condensation 
from a condensation means is carried out, and the water purified by 
demineralization processing is supplied to a fuel-supply system or/and the 
solid-state polyelectrolyte 32. By supplying the water purified by the fuel-supply 
system, in a fuel cell 31 or the reforming machine 45, hydrogen Is generated 
efficiently and the generating efficiency of a fuel cell 31 Improves. Moreover, by 
supplying the water always purified by the solid-state polyelectrolyte 32, the 
good conductivity of the solid-state polyelectrolyte 32 is always secured, and the 
generating efficiency of this type of fuel cell 31 improves further. 
[0039] In addition to the purification function of the above water of condensation, 
the purification function of a supply air can also be given to coincidence In this 
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invention. Drawing 9 shows the water recovery system in the fuel cell concerning 
still more nearly another embodiment of this invention. In the equipment shown 
in drawing 9 , a gas-liquid-contact means to contact the air supplied to the air 
pole of a fuel cell 31 to a steam or/and the water of condensation (mainly in this 
case water of condensation) before supply to a fuel cell 31 is formed In the part 
to the reverse osmotic membrane equipment 41 as a demoralization 
processing means of water recovery Rhine 39 compared with the equipment 
shown In drawing 4 .'In this embodiment, the gas-liquid-contact means consists 
of a water-of-oondensation tank 71 which collects the water of condensation 
temporarily, and after the air supplied to the internal up space through Rhine 72 
is intentionally contacted with the lower water of condensation, it Is supplied to 
the air pole of a fuel cell 31 through Rhine 73. 

[0040] moreover, in this embodiment, in consideration of the case where the 
water which should be used runs short, the make up water supply line 74 Is 
formed, and the contact opportunity of the water and the supply air which are 
sent to reverse osmotic membrane equipment 41 is increased -- it should make 

some water - the circulation line 75 Is also added. 
[0041] By forming the water-of-condensatlon tank 71 as such a 
gas-liquid-contact means, the Impurity in a supply air and the gas Impurity which 
removed with the prior mechanical filter especially and did not go out are caught 
or dissolved in a water side by contact In water, and the air supplied to the air 
pole of a fuel cell 31 is purified. Therefore, the generation-of-electrical-energy 
reaction In a fuel cell 31 is performed in very few condition of an Impurity, and 
effectiveness Improves. Moreover, since the water which the Impurity in air 
mixed is purified by the reverse osmotic membrane equipment 41 as the 
above-mentioned water purification means, though it Is one reverse osmotic 
membrane equipment 41, both the functions of the water purification which was 
mentioned above and by which circulation reuse is carried out, and purification 
of a supply air will be achieved substantially. Therefore, the 
generation-of-electrical-energy engine performance of a fuel cell 31 will improve 
sharply, maintaining a configuration compact as the whole system. 
[0042] As a gas-liquid-contact means, in order to improve more the shift 
effectiveness (cleaning effect) of the Impurity from an air [ besides the above 
mere tank configurations ] side to a water side, the various following modes can 
be taken. 

[0043] In the mode shown in drawing 10 , Rhine 81 of a supply air joins water 
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recovery Rhine 39, Rhine impregnation is carried out into the water of 
condensation, and spray injeotion of the supply air is carried out by the nozzle 83 
towards the inside of the water-of-condensation tank 82. in such a configuration, 
in addition to the gas liquid contact within piping of water recovery Rhine 39, the 
gas liquid contact by spray Injection is performed, the impurity in a supply air 
shifts to a water side more effectively, and the air sent to a fuel cell is purified 
muoh more certainly. 

[0044] In the mode shown in drawing 11 , the pars basilaris ossis occipitalis of 
the water-of-condensation tank 91 to the air established all over water recovery 
Rhine 39 is supplied through Rhine 92, it rises to surface to up space, and the 
supplied air escapes from the inside of the water of condensation temporarily 
held in the water-of-condensation tank 91 , while bubbling is carried out, and it is 
sent to a fuel cell through Rhine 93 from there. Since it is a gas liquid contact by 
, bubbling, the shift by the side of the water of the impurity in air will also be 
performed efficiently, and the air purified good will be supplied to a fuel cell. 
[0045] In the mode shown in drawing 12 , a packed column 101 is formed all 
over water recovery Rhine 39, and the packed bed 102 as a gas-liquid-contact 
means whioh consists of porosity, two or more cam plates, etc. Is formed in the 
packed column 101. To this packed bed 102, the water of condensation turns 
caudad, and flows down from the upper part, and it lets a supply air pass from a 
lower part towards the upper part to that flow in counterflow. In a packed bed 102, 
since the area of the water screen increases, or it is made the letter of spraying 
and the touch area and contact opportunity of water and air increase, the 
impurity In a supply air shifts to a water side more effectively, and the air sent to a 
fuel cell is purified much more certainly. 

[0046] In the mode shown in drawing 13 • the membrane separation device 113 
which equipped the upstream of the water-of-condensation tank 111 of water 
recovery Rhine 39 with the gas permeable membrane 112 grade is formed, and, 
on the other hand, the supply air is circulating [ the water of condensation ] 
according to counterflow to the whole surface side of a gas permeable 
membrane 1 1 2 at the side. As a gas permeable membrane 1 1 2, if the impurity in 
air can shift to a water side, the thing of any quality of the materials and a gestalt 
(homogeneous membrane, porous membrane) Is usable. The gas permeable 
membrane of a hollow filament configuration Is compact especially, and since a 
film surface product can be earned, it is desirable, especially with the 
configuration which has such a membrane separation device 113, gas 
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constituents shift to a water-of-condensation side effectively among the 
impurities fn a supply air - having « more - oxygen It becomes possible to 
prepare to rich air and to supply a fuel cell, and it becomes possible to improve 
the effectiveness of the oxidation reaction in a fuel cell. 
[0047] In each above-mentioned mode, although it went supply of the air for a 
gas liquid contact to water recovery Rhine from a capacitor to a deminerallzatlon 
processing means, supply of this air may be fundamentally performed all over 
Rhine containing a steam. What is necessary is In short, to be the moisture 
generated with a fuel cell, to wash air, to make the impurity In air shift to a 
moisture side (a steam and/or water of condensation) as much as possible, and 
just to be able to collect as water by which circulation reuse is carried out by 
carrying out demineralization processing of the moisture with a demoralization 
processing means. For example, as shown in drawing 14 , send to a capacitor 
38, It is made to condense in the condition of having mixed with a steam or other 
exhaust gas, and It may be made to carry out Rhine impregnation of the air 
through Rhine 121 in exhaust gas Rhine 37 between a fuel cell 31 and a 
capacitor 38, and to carry out a gas liquid contact In the mixed state of the water 
component and air containing the water of condensation or a steam from water 
recovery Rhine 122 before the water-otoondensation tank 123. Depending on 
the case, a spray nozzle 124 can be formed in the inlet port of the 
water-of-condensation tank 123, and the opportunity of a gas liquid contact can 
also be increased further. Moreover, in order to fully secure the amount of the 
water used for a gas liquid contact, it is desirable to establish hydrologic cycle 
Rhine 125 in a gas-liquid-contact means. The air from which the impurity was 
removed by the gas liquid contact is sent to a fuel cell 31 through Rhine 126. 
[0048] In such a configuration, the effectiveness which dilutes the exhaust gas 
from a fuel cell by the air supply In the upstream of a capacitor 38 is acquired not 
to mention a gas liquid contact. Therefore, C02 in exhaust gas C02 in the 
recycled water by which it becomes possible to reduce the partial pressure of a 
component sharply, and circulation reuse is carried out It becomes possible to 
reduce the amount of a component sharply. In addition, in the mode shown in 
drawing 14 > the make up water supply line 127 is also formed. Moreover, 
although the configuration using the electric playback type demlneralizer 128 as 
a demineralization processing means is shown, you may be other means like the 
above-mentioned. 

[0049] It is also possible to constitute a gas-liquid-contact means as a 
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condensation means and an united means substantially In this invention 
furthermore. For example, the capacitor 131 constituted as a heat exchanger as 
shown In drawing 15 , In exhaust gas Rhine 132, Rhine impregnation of the air is 
carried out through Rhine 135 through a blower 133 and a filter 134 from a fuel 
ceil 31 . While carrying out a gas liquid contact In piping of exhaust gas Rhine 
132, a gas liquid contact Is carried out within a capacitor 131. While exhausting 
unnecessary exhaust gas through Rhine 136 and supplying the purified air to a 
fuel cell 31 through Rhine 137 from a capacitor 131 The configuration which 
enabled it to adjust the amount of air supply to a fuel cell 31 Is employable by 
discharging surplus air through Rhine 138. Although reverse osmotic membrane 
equipment 139 is adopted as a demlneralization processing means in this 
embodiment, you may be other means like the above-mentioned. Moreover, it is 
also possible to delete either, although two of Rhine 136 and 138 are prepared 
with the equipment shown in drawing 15 in order to perform discharge 
adjustment of surplus air. Furthermore, with the equipment shown in drawing 15 , 
hydrologlc cycle Rhine 140 to a gas-llquld-contaot means is formed. 
[0050] Thus, the configuration of a gas-llquld-contact means itself can be 
designed freely substantially. Moreover, although it constituted from equipment 
concerning each embodiment which has an above-mentioned gas-liquid-contact 
means so that some water after demineralization processing might be supplied 
to the solid-state polyelectrolyte side of a fuel cell 31 through Rhine 44 the case 
where the air washed by the gaa-liqu id-contact means contains sufficient 
quantity of moisture - this humidification air - the air pole side of a fuel cell 31 - 
supplying « ft - a solid-state polyelectrolyte - enough ~ ****** - things are also 
possible and it is also possible to omit Rhine 44 in that case. Furthermore, 
although the equipment concerning each embodiment which has an 
above-mentioned gas-llquld-contact means explained the class of fuel cell 31 as 
a cell equipped with the solid-state polyelectrolyte, It Is as having mentioned 
above that the technical thought of establishing a gas-liquid-contact means can 
be applied also to all other types of fuel cell. 

[0051] In this invention, although a demineralization processing means can be 
substantially chosen freely according to the specification made into a target from 
reverse osmotic membrane equipment, an electrodialyzer, an electric playback 
demlnerallzer, ion-exchange-rosin equipment, a distillation apparatus, and a 
capacitor demlnerallzer, it can still Install a demineralization processing means In 
the flow direction of the water of condensation in two or more steps. This 
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technical thought tends to process to the optimal feedwater according to that 
requirement specification according to the condition of the optimal water 
required of a fuel cell or fuel-supply system side, respectively. Therefore, 
according to the treated water demanded, the class of demineralization 
processing means Installed in two or more steps can also be chosen suitably. 
10052J For example, 1 operation gestalt In the case of Installing a 
demineralization processing means in two steps at drawing 16 is shown. In the 
mode shown in drawing 16 , the exhaust gas which the fuel cell 141 is 
constituted by what used the solid-state polyelectrolyte, and contains the steam 
from a fuel cell 141 is condensed by the capacitor 142 as a condensation means, 
and is divided into exhaust gas and the water of condensation, and after the 
water of condensation washes a supply air with the gas-liquid-contact means 
143, it is supplied to the reverse osmotic membrane equipment 144 as a 
demineralization processing means of the 1st step. Some water by which 
demineralization processing was carried out with reverse osmotic membrane 
equipment 144 Is supplied to the solid-state polyelectrolyte of a fuel cell 141 in 
this embodiment, and the remainder Is supplied to the electric playback 
demlneralizer 145 as a demineralization processing means of tine 2nd step. The 
water by which demineralization processing was carried out with the electric 
playback demlneralizer 145 is supplied to the fuel-supply system 146 of a fuel 
cell 141 In this embodiment. 147 shows hydrologic cycle Rhine to a 
gas-liquid-contact means. The supply place of the treated water by the 
demineralization processing means of the 1st step and the 2nd step is possible 
also for making it reverse, and should just determine the supply place of each 
treated water according to the class of a demineralization processing means to 
use it, and the requirement specification by the side of a fuel cell or a fuel-supply 
system, for example, in the embodiment shown in drawing 16 . the water from 
which the foreign matter was removed with reverse osmotic membrane 
equipment 144 supplies the solid-state polyelectrolyte of a fuel cell 141 » having 
- the electric playback demlneralizer 145 - further - C02 etc. - the water from 
which impure gas constituents were removed is supplied to a fuel-supply system. 
[0053] Although it is thought that there are few cases where a demineralization 
processing means is formed in three or more steps, in a certain case, three or 
more sorts of water with which requirement specification differs is possible also 
for taking such a configuration. 

[0054] In addition, as a fuel of the fuel cell concerning this Invention, various 
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well-known fuels, such as various alcohol and LNG, can be used besides the 

above-mentioned methanol. 

IO055J 

[Effect of the Invention] A high generation of electrical energy of effectiveness 
can be performed purifying efficiently the water produced from a fuel cell in the 
fuel cell using a solid-state polyelectrolyte, coming to be able to cany out 
circulation reuse, and constituting a fuel cell system in a compact according to 
the water recovery system In the fuel cell concerning this invention, as explained 
above. Moreover, since the water produced for fuel cell itself is effectively 
reusable, a fuel cell system suitable as a mounted formula or a portable type can 
be offered. 

[0056] Moreover, by considering as the water recovery system which has a 
gas-liquid-contact means concerning this invention, Irrespective of the form of a 
fuel cell, the purified desirable air can be supplied now to the fuel cell itself and a 
fuel-supply system, and much more Improvement in the engine performance of a 
fuel cell can be aimed at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 11 It is the outline block diagram showing the principle of a fuel cell. 
rDrawina 21 It is the outline block diagram showing the principle of the fuel cell of 
an indirect method using a reforming machine. 

rDrawina 3] It is the outline block diagram showing the principle of the fuel cell of 
a direct method. 

rDrawina 41 it is the outline block diagram of the water recovery system In the 
fuel cell which takes like 1 operative condition as for this invention. 
rDrawina 5) It is the outline block diagram of the water recovery system in the 
fuel cell concerning another embodiment of this invention. 
[Drawing 6] It is the outline block diagram of the water recovery system in the 
fuel cell concerning still more nearly another embodiment of this Invention. 
fPrawina 71 It Is the outline block diagram of the water recovery system in the 
fuel cell concerning still more nearly another embodiment of this invention. 
fPrawina 8] It is the outline block diagram of the water recovery system in the 
fuel cell concerning still more nearly another embodiment of this invention. 
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[Drawing 9) It is the outline block diagram of the water recovery system in the 
fuel cell concerning still more nearly another embodiment of this Invention, 
f Drawing 101 It is the partial outline block diagram of the water recovery system 
in which an example of the gas-liquid-contact means in this invention Is shown, 
f Drawing 111 It Is the partial outline block diagram of the water recovery system 
in which another example of the gas-liquld-contact means in this invention is 
shown. 

rDrawino 121 It is the partial outline block diagram of the water recovery system 
in which still more nearly another example of the gas-liquld-contact means in this 
invention Is shown. 

[Drawing 13J It is the partial outline block diagram of the water recovery system 
in which still more nearly another example of the gas-liquid-contact means in this 
invention is shown. 

fDrawino 141 It is the outline block diagram of the water recovery system in the 
fuel cell concerning still more nearly another embodiment of this invention. 
rDrawino 151 It is the outline block diagram of the water recovery system in the 
fuel cell concerning still more nearly another embodiment of this invention. . 
rDrawino 16] It Is the outline block diagram of the water recovery system In the 
fuel cell concerning still more nearly another embodiment of this invention. 
[Description of Notations] 
1,11,21,31,141 Fuel cell 

2 33 Fuel electrode 

3 Electrolyte 

4 34 Air pole 

12 22 Fuel tank 

13 45 Reforming machine 
32 Solid-state Polyelectroiyte 

35 Fuel Supply Line 

36 Air Supply Rhine 
37,132 Exhaust gas Rhine 

38,142 Capacitor as a condensation means 
39,122 Water recovery Rhine 
40 Pump 

41,139 Reverse osmotic membrane equipment as a demoralization processing 
means 

42, 52, 62 Blow line 
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43 Rhine to Fuel-Supply System 

44 Rhine to Solid-state Polyelectrolyte 
46 Water Supply Line for Humidiflcation 

51 lon-Exchange-Resin Equipment as a Demineralization Processing Means 
61,128 Eleotric playback type demlneralizer as a demineralization processing 
means 

71 , 82, 91 ,1 1 1 , 1 23 Water-of-condensation tank 

72, 81, 92,1 21 ,135 Air supply Rhine 

73 93,126,137 Air supply Rhine to a fuel cell 
74, 1 27 Make up water supply line 
75 Water is Circulation Line Part. 
83,124 Spray nozzle 

101 Packed Column 

102 Packed Bed 

112 Gas Permeable Membrane 

113 Membrane Separation Device 

125, 140, 147 Hydrologio cycle Rhine to a gas-liquid-contact means 
131 Capacitor United with Gas-Liquid-Contact Means 

133 Blower 

134 Filter 

136 Exhaust Gas Discharge Rhine 
138 Surplus Air Discharge Rhine 

143 Gas-Liquid-Contact Means 

144 Reverse Osmotic Membrane Equipment as a Demineralization Processing 
Means of 1 st Step 

145 Electric Playback Type Demineralizer as a Demineralization Processing 
Means of 2nd Step 

146 Fuel-Supply System 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



22 



PAGE 35/44 * RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] * SVR:RIGHTFAX/0* DNIS:102* CSID:81M75H)965 * DURATION (mm-ss): 18-52 



AKIK0T0&CO 



Fax:813+3475+0965 



2OO4*11G22B(0) 17:41 



P. 36/44 



DRAWINGS 



rDrawina 21 

uB3 



13— J 



T Ha 
***** 



[Drawing 3] 



EJ3 

i 



2 i_i 



»i — ^ «MWft | — »C02 + 3H20 



ft- 



23 



PAGE 36/44 * RCVD AT 11122/2004 3:22:55 AM [Eastern Standard Time] * SVR:RIGHTFAX/0 * DNIS:102 * CSID:813+3475t0965* DURATION (mra-ss):18-52 



AKIHOTO&CO 



Fax:813+3475+0965 2004*11H22B(H) 17:41 P. 37/44 



«ff*W 




fDrawfna 10] 

H20 
8J 



air 



oi 



83 



1 



[prgwinq 11 
I — ©- 



2- 



1 








* 




* * 





J' 



HfiO 



[Drawing 5] 



24 



PAGE 37/44 * RCVD AT 11122/2004 3:22:55 AM [Eastern Standard Time] * SVR:RIGHTFAX/0 1 DNIS:102 * CSID:813+3475+0965 * DURATION (mm-ss):18-52 



AKIMOTO&CO 



Fax:813+3475+0965 



2004*1 1E22B(fl) 17:42 P. 38/44 



^— * — i 



H20 



37jf" 



45 



ac * » 



35- 



44 



39 
?>40 

.42 



H2O 



fPrawina 6] 

3 B [ 



3f~ 



87u f COU-HaOMa 



35- 



p 

Si 4*t 



***** 



[Prayvinfl 7,1 



25 



PAGE 38/44 * RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] * SVR:RIGHTFAX/0* DNIS:102* CSID:813+3475*0965* DURATION (mm-ss):18-52 



AKIflOTO&CO 



Fax:813+3475+Q965 



2004^1 1^228 («) 17:42 



P. 39/44 




[Drawing 81 



26 



PAGE 39/44 * RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] * SVR:RI6HTFAX/0 * DNIS:102 * CSID:813+3475+0965 * DURATION (mm-ss):1 W2 



AKIHOTO&CO Fax:813+3475+0965 2004^1 1 B22B (fl) 17:42 P. 40/44 



i 



3 yJ? ' > ' y> ^]" 



31- 



3^C0 £ +M20 I N2 



H2O 

— 39 



'7 



►oir 



43 




HaO 



TDrawina 91 



27 



PAGE 40/44 * RCVD AT 1112212004 3:22:55 AM [Eastern Standard Time] ' SVR:R)GHTFAX/0 * DNIS: 1 02 * CSlD:813+3475+0965 * DURATION (mm-ss):18-52 



AK I HOTO&CO Fax: 81 3+3475+0965 2004*11B22B(fl) 17:42 P. 41/44 




fDrawina 111 

HsO 




fprgwlnq 121 

28 

PAGE 41/44 ' RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] 1 SVR:RIGH T FAX/0 * DNIS:1 02 * CS1D:81 3+3475+0965 ' DURATION (rnm-ss): 18-52 



AK I HOTO&CO 



Fax:813*3475+0965 



2004*11H22B(B) 17:42 



P. 42/44 



1 * 



BR 



fDrawlnq 131 

f!3v i\2 



H20 1 









/if 



fDrawino 141 



29 



PAGE 42144 ' RCVD AT 11/2212004 3:22:55 AM [Eastern Standard Time] * SVR:RlGHTFAX/0 * DNIS:1 02 " CSID:813+3475+0965 * DURATION (mm-ss):18-52 



AK I HOTO&CO 



Fax:813+3475+0965 2004*1 1 B22B (fl) 17:42 P. 43/44 



38 



Li 



HsO-foir 



oir 

31 




■i 



,37 



122- 



n 



127 









) 







38- 




[Drgw i n g-15,1 



HaO IM J** B3 




[Drawing 16) 



30 



PAGE 43/44 * RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] * SVR:RI6HTFAX/0 * ONIS: 1 02 * CSID:813t3475*0965 * DURATION {mm-ss):18-52 



AKIMOTO&CO 



Fax:813+3475+0965 



2004*1 1fl22B(fl) 17:43 P. 44/44 



"S ^p] "5° 




[Translation done.] 



31 

PAGE 44/44 « RCVD AT 1 1/22/2004 3:22:55 AM [Eastern Standard Time] ' 3VR:RI6HTFAX/0 * DNIS:102 ' CSID:813+3475+0965 * DURATION (mm-ss):18-52 



AK I MOTO&CO 



Fax:813+3475+0965 



2004*11B22B(fl) 17:25/ 



P. 02/44 



#B&2000-331703 
(P2000-331703A) 

— <43)&HB ¥rtU2»llJf30B (2000. 11.30) 

osDhta* mmn FI ' ^ n>r»« 

H01M 8/0B 8/06 W SHolT 





(WWII -143501 


<71)tHIHA 000004400 


ca)dURB 






JFtfltfFBJI24H (1889.8.34) 


*scBfl»iaiMn t § a # b * 






Cra)*«*» EM* *K* 


















<74)«SA 100091384 












F*-A«fc#) 5H027 AADB BA01 



(54) Wffl«#J *MWftK*t*&*B«aft* 



C57) [gift] 

feat- e^ia*a2tf. »m«iif'«3!P6©*iaiR9^ 
Bt&fm^Bt&v<Dfl\<D$m ■ bur* -ok, mtKM 




PAGE 2/44 * RCVD AT 1 1(22/2004 3:22:55 AM [Eastern Standard Time] " SVRiRJGHTFAX/O ' DNISM02 * CSID:813+3475+0965 * DURATION (mm-ss): 18-52 



AKIBOTO&CO 



Fax:813+3475+0965 



2004*1 1A22B (H) 17:25 P. 03/44 



(2) 



2000-331703 



t»JfcSJ2 ] j^mH&©SWX{RJ>^IftjI^3Mfc* 

fccftfeti*. «*^2©«!SWafft«tews*IiIiR8S 
B. 

2 ttl» L 4 OU-rti*>Cctaa<Oj(8l5H8»fC*sW**lliR 



omul 

tra** i o j *mm*&#. £fm<c»»?a4 
wmm. 

«s i &v>L i o©i>rn»<c£«g<MiM«iic*»« 



0a<£fc=JRlc|kl»6ti'Cli»* t Ifciani&ULie 

©tf^n^Kgead&otBwafSKittwi^iijRSfesB. 
[aulas i 4 ] -asonaaatffl^BWfeoiBRi^x 
io 4. rftsailtiBAraWBfefea&ftJc&iP. 



2t\&2miS$Lsm#.xinmr a e 4 o eaas ti 

MJfcStl 405ttM*flKft{c**W**ia*li6B. 
j$ja©4>&< 4 fc-Sp*e*l^aKj:«jeiS*4 u-cr 

MMtfD*fe< 4fc-a$*By&iaar*^«*8Sttf$4 

t»*« 1 7 3. nmmb^oomm^jfiifi. mmc* 

30 fWtSil «e«.»L 1 8©t»fh*(cKttco*R*iHKiStcte^ 
imOKl 8 3 *8»4«fft^©*B!l4«ite35*». «ft4* 

i «tt>L i e©i>m*"Ksa«©j(iM4«f*K*w**iB 



[3S3RS193 SUg«M^a«CB»#3ns^S,^^ 

©(,>rn*»fcgE«©«^«tttc*JW&*HjRKa^ 

[SS#il 2 0] Wl WK4< )MBAi3fi«4 ©Rflt?ffe£^ 

»3jtancir>n 9©i,>rn*>scaas©«si4«B 

[»«©fl»«6BHIi] 
looo 13 

SO [0002 3 



. PAGE 3144 * RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] ' SVR:R1GHTFAX!0 ' DNIS:102 * CSID:81 3+3475+0965* DURATION (mm-ss):18-52 



AKinOTO&CO Fax:813+3475+0965 2004*1 1A22B (fO 17:26 P. 04/44 



Sj 4*wura>4. ) (imr. aasr. » 
ftua*i*to*iBR'j9*2«i> *&**u fltosr©as 
(jam. ra^aj tP?tfftri,»«. ) kstcsw (** 

*f?K-c*»?, *©S»#»©&©li®**yBL<fct>©-c 
&&. *S*HaKW, LNGS©*R 

Ai»iHB?tt©3*JtUi4 0-C 10 

•A©**©— siKSSWK:^*'*^ &4*«i!llj»44 
t,-C<*y-;U (CH, OH) *s«fflSti*tS#. «SW 

SfcWSgfeSfl. (5*13 H» jWBfl?K3«rt- 

£/H,t©KlEK:J: 88462 4£^ffi4 4©ia{CjS 

[ooo3] 'Hmaftu.. -sate. m 20 

©j< »y~Jk^6ttM^**»*-cttR8i 3T? 
mb?*at*A&attfcflttft«ii 1 1 

WntMKWftt, «fcJ:*C*jfin&4Bt<l£a&tn 
[0 0 0 4] MmmiMMtr » SlWMtMK: J: 0 «| 

*Wt,fe&. *Hffi©«tt4L>'C!NlffireC4fc1!ft4 

ft*. 

[0 00 6] 4C4#> Bf*S#**fi?gr*ffl<,>fe<«fl 
«*#TO^>W#{e**«filW t, r I »fr » ti W tf * 6 



1SBB200 0-3 3 1 703 
4 

W«SO«^ <#rLfc*j8«*«fr*4Ume.&l» 
[0 00 8] COAOttTKCiSfStttcSB-L.. 'JVBtS© 

*iv»-ett, «Sf4«i*>e»©iiiR*'Sr*(iffi'r*m»i3y&r 

[ 0 0 0 7 J *fc, jHMmiC*b>'CI*. -«{C»fc«0 
4 b-COAtttMrTft. Lfrt/ftjWe.. 9UK*IEtt*< 

©resMJjsw*&*4vc*»»), * 4*7.* 
Lte«toiBm«»6i:«*&tfc4L-c4. ttMttntf* 

«tKss©^«©^tt®»te^ir>-c{*f .*.&<i»-4Si?Bft& 
T*C4ttJ0Kl««C^BlfiB , CJ&»), C©J:9*3tf^«© 

[00081 

[»W*«JI«*LJ:9 4T*WIBJ *SI9©««i(a. AM 

«»©«aa««:Bir**», 4 < 

[0009] 

[gRS*»?air.&fcft©*&] ±82»«*fl«Kr*fe«> 

«H©d>«c< 4 <>-^*»«^KK:J: »3(«tS^4 UTiR 

4cBttttatK«>bar. asta*a*>/6©*iaiR9-<>«c, 
«st*©ii>ja:< &^-ff*jwB«>r«Mt«a»t. a 

[0010] C©*@«BtWc*il»tU:,- «5MfBtftwSf 

^(W*»e.ji»fflS3a*-sa t?©ib»©sf» • 01R7 a s 

K. «K^«ilt©£Stfi'N4«a»»ti-&SSl«ft»4iBift^ 
©S0&BI«:^^*A;B/teJ5WHB*K;»ttS-tt*a 

jda»«*a*«»w6*iri»*t4jWff*i/v>. ssvffi'v 



PAGE 4144 * RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] * SVR:RIGHTFAXIO ' DNIS:102 ' CSID:813+3475+0965 ' DURATION (mm-ss):18-52 



ak i noToaco 



Fax:813+3475*0965 



2004*1 1A22B (H) 17:27 P. 05/44 



5 

tffcftftfc. @JK5^>©v>TiTjfc©<aHfc*ji,» 

Bbfc&BMBA&S^Jft* -CCt5BB<t>*iaiK^ ^ >KXfrfe*i 
**«!&©»#*<«#> 6SUg»B *T?©fiJJ©ilWx :M > 

sc-affctt*. m#©£$uB*&-e». a^wsossiafc 

gw*#©*^*^*4 utibir 
r*B&©. co, ^©«a*«a«-*i:iw!ji*tc& 

[0012] ftfSgjtt#&4 L,TtS. • Bft 

nit&Msm^b^m^m^m^mi. *at> t© 

ftte««**:«9f r * * 7 « ©-C* 

COO 1 3] SliBtSftl^latt, *K*4*tt&'sA#«$ 

too 1 4] a*, £t«a£«^®«. 

CO 0 1 5 ] SwSJSJffifi&tt, -BfUK^aSSl* 

co o 1 6 ] s&K, suasas^Ki*, mK&ti&mm 

CO 0 l 7] *fc. *s^tt*si>T«. HSIMKfiJKtej; 

^T^saw^sRficcer^&BRBSi&u. *©« 

tev-O**, *leIiR5^><DJW»jEa^$J©±Sfett!)K:S 
lt*4vC<r««C£fflF«bl». ffl»l7K*5BMa^S©±a 

[0018] su&mm^mt i>xit. xsbihm. m 



#192000-3 3 1 703 
6 

fiiflffiKK. «flllf£tt*ttK (CEDOt: Continuous Ele 
ctrodalonization) , * * >R8H«||&«S. jKgjfcR. 

jS* L.^-otSiffi«J5%Entt] £?LB*flLfc{c 

awas^iaAs. ®ffi*©gfen^ri6»ci»&:< t^zMK.» 
mat. ~m<Dm&si!m&&frh<om&7k±tfi, am 

&C4*«J{|8«e&»). @HK*4. *©tt<*fclfcl;fcSS 

Co o 1 8 3 imttwoB»to#¥s«tt«&ofctttt 
±ffi©j;9«caaMaaia©a 

»iKS**c4K:.J:0«*&T*c4«> , c#*. *ft»©»nia 

t-»ttt> ±3©SW*8«i^iS*WT*«&. ffiSUSSjSA 
J: 0 m* S n/t«© 

4 £tc«. C©i^&©g£t&&$lf8ft©3£iffi 
[0020] ±£<D£ 5%fiWe«»^|ftlCKIC/Tr», ® 

zzuvimmfti. fciAt*. yvnaa. 

®»»fb«jfi> @»is^*s©«Hiifmti6«ct^3i» 

aaic*n,»T. ^^^^©★iiiR^-fxc. 

K» «6f*«H6©Sf^ffl|)B>6»Mate5i^a*r©RB©S|i 
^•BJR9-r>«:, «!PtS»©ffiS«B'N4^i*i*g 
^*i»m«ffi^©«feteBJ«:*a?a*A:«/*JJ:C«B||7K 

-«**^gf«*^K4Sfi:«fcC 4*(t$m4f* 
©^*.tt5. 

[0 0 2 1 3 ®<*iS#*«&K*fflt^**«mteW© 
)^im«ife©*lEliRKS«cte»i©4ig^«r> : |««5%$iffl 
ssotttf&i*. flflr?««>6Mttft!a«iiH!*-e©nB©* 
^«j*>6Jffiffi^jas-c©ra©iP^^ v •< xcriffeft* 



PAGE $144 * RCVD AT 1 1/2212004 3:22:55 AM [Eastern Standard Time] " SVR:R1GHTFAXJ0 ' DNIS:102 ' CSID:813+3475+0965 * DURATION (mm-ss):18-52 



AKIMOTO&CO 

r 



Fax:813*3475*0965 



2004*11B22B(fl) 17:27 P. OB/44 



7 

asrr&sttgaa^j^fcgt?**©, ajswa-ASftfc 
•m****™*^-*******©, mm® 

(fc.4A.ta:. 3SSHt> tctttfLkfe©. -HflJKcrtsSgSt 
SfcB/fcJtMBSMuWBaSft. flbHMlcJItWKA'v 

to o 2 2 j afc, i>faw»%©}«»*K»7^>«ist7 
rain* -f >©i»^s#«©±$fli(i«£Saa3*i-c<,>a c 

*, * * *BHS»S©iJ>ft < 4 t-^S*> 

6«j*et. «*3*©»*i#iftj«:4>ft< 4 fer«»cKW 

[ 0 0 2 3 3 ft*, #&IW<cte»ajl^Sto^<D»«4« 
ttft&bTIX. JH*K**lQA.ftC4K:£9***JBft 

*WWWW»icftll , f*««:<Mlii/r*Jtk». 
10024]*/:, «l«MN^<Cff*«tiftttJimift 
9 ^ >K tt. 7< ;U*«f©-<9»ft W«5«J**«*a 
tf*tiTU6C£#tt*l><. ±&JMMMft*Cl<efftt 

[0025] «H8^K4 t,TgtffieiBSl,frU#. mill 30 
SW>H3&3t43Sf IMUffiEMJsOnrM^k 
»fT5^&*»6&SC4*'»ai/H. ft.4*.«. $&5« 

[0 0 2 6) ±K©J: 9ft*ftnKff«!KWBtt<c*tt 

aftfctorao. HT©*5ftK««W/£4J6ire* 
*fe©**&. 

[00273 fftto^. mnmmoma**** *<> 

**j«4f«. i/fc^-c. c©**aaieL.xia«isw 
flwac ts»sr»ntfffl*u». La»Lft»*6. e©* 

•*>. fl^M&&*fc«TO«* I iMtt'&. eft%© 

•j. «e**%as. fe*c'ttnft-*-«c&#*ft.6ftft. 

ffii/-c^«j*i»*a«w#ijffl^«c44"f«t©-e* 



#8820 0 0-33 1 7 03 
S 

C 0 0 2 8 3 IRWBftSfcK.* 0 m«C4cBff(c|k£ 

dw*tfc***»ttw*<*w*ftv>. Ks^atb 
a*** ikr*rtMMM*Mt»t«*ic*L>Tfc. as 

^s^sfesstt^ss, gg&g&a. mm*. +♦ 
*f *jw£«Hic*jt,»Tw. *w**t«ea4L--cKu 
w*e4#-e**. ■ft^smamm^itm^it^ 

ntcs»iM»6ft&. s&iUutBttmteftiEu-c 

&&jBja8 £ C 4 K<fc 9f«Hg*4gg&*tc&Hr?« t> 
©-CJ50. -f*V«gS«gi*s-<*>3aftttfi8©JHiK{c«*: 
9&*8ft*L&KCft«©K*tU afcWfcSifcftflljW 

!M*HUK4L-OBt>. fciim»*ffil»r«ffl*4BM& 
Uffi^**. l»T*i©I!HS#&<c*i,»*C*>. ib«W!Sfi 

©e o -c*%e o vmttxwmvtiWMmvi** h 

l>. CO£9MlMMfcttl*. te4*.W«M*7-28 9 
9 2 1 #fi»*<f#BB4* 10-1540 2-tr&*Bec&tt$ 

[ 0 0 2 9 3 C©* 9 ftMtt#ttft IWW 

*ffli>/t«m««!©jjciajR»jBK:to(,»'c. aaffi*a*>e. 
©*ia«i9^>iti6c«»6t», w^ffissn/csja* 

ft. *^*«i*85«:^3ft-c3a^©4:<->a«Wt?toft 

*c4«cfts. afc. *a*4««j©Bn*?9i#^«wa^4 

£tt8ft«Hff*94»67tma>B£3ft«t:&K£ 
0. ®**»^«»»©tt86iST**tc4«:<, K<* 
(S;a>*aWg««^*»*l^ 8 ftfcttMlC flh> C 4 * 

r. 3»^©?S( ( >|BS*tf5C4*J5J*$C«*. 
[ 0 0 3 0 3 */cv fiUB»H^a«flil^4:ftnicffll« 

sufi^tstesft*^^ w«ta^©^B?(c*^ 

StSfel*/*JAO^«|73<4©attK^»D?Hb*n < 

t©^*s«9*i ( ifebftT*#fflscaioi£aft*. c©^; 
»»*«WfSftte*#. ±geBJffl*aa*aK: j: tj m*a 
a* ft a. *ftft%, ju«s*affl#ia©i;Stetcr«sw*f(6 



PAGE 6144 ' RCVD AT 11/22/2004 3:22:55 AM [Eastern Standard Time] ' SVR:RI6HTFAX/0 ' DNIS:102 ■ CSID:813+3475+0965 * DURATION (mm-ss):18-52 



AKIBOTO&CO Fax:813+3475+0965 2004*1 1A22B (fi) 17:28 P. 07/44 



(6) 

9 

©*tt*»**«:«Si!?-liLi!t>fc«g. miSftra^atc-c^Hi 
t\tcm&M><DWto<Dto3i*Bt A LT fctMB U 01 

COOS 1 ] C©J:$K. **w«cS-^»tiiW»««fio 
^iDWWCDU&OT^ AftMttMMt A *4E»&* 

0, afcfcr58$©j:v>««&fT9cA*^ca&iA4> 

[00323 

[J%ej|©sfcB©#SJ «TK. *#W&©£S! U»£N© 
»»*, HE*#J«OTSW8T*. H4B. #&IJIJ©- 

H4R:*tl«>T, 8 lBHlfcipl/fcAlSfll©**** 
Mirr«flBHllt*qtt/C**. AORtWMHHMl 30 

ft*$tesns. ^SfflHtew^ *£ttBB-?is. 7^;v 

*-#©fiSfeg«|»^«;&jBUife«©ffiSW2SSMK 

CO. +H, 0 <*j8sm> . N, 

S ft. »*f * 9 -f > 3 7 L/ 

(Hi O) ACO, , Nj «©*M/*A(C»|lt3ft*. 40 
3>^>f3 8 B»©M*I*. Ja*a©«t£lfc#©flfc6* 

[00331 a a 8;&»&©iBif*«> *n«t* 

-/>8 9 t^T#>^4 0 K«* 9Ift««S8#«A UT 

©asasjgBK (ro) 4 iKiafen, j£saijg$is4 

fc*tcffii«snft. ^HJISJIS^Ttf. iffi3£B£84 1 so 



<!$BB2000-33 1 703 

10 

tC*H»T. i«t*B^ai3j<il/'C^n-5.<>4 2*>6 

OS <*<t«ag) SftfcWtftl*. *5!S»«813iT(s > ? 
-T > 4 3 ^L'CilttMl? 4 > 3 5 (t»©«»l4«CiBA* 

1 CHMWRS 2^A«f&Sfttl>*. 
[0034] ±ia*WWefct,>r». OfffflftflHett' u 

a»?3i8JE5SH4 1 -cvmims ti^um^s.mim^ 

KBA3tfrttltt«$lk3 1 ^A£*i&JgaMWSl/rc 
SS4 5 *tt'tt*©KW(c(m™RttS**m'« 

1 0 0 3 5 ) me ». ^mmcom^mmimmn 

B. H4KMRL.fcttBfclt'<*. K«saa*MiL,r^* 

>ss»B»us«a8 i*m>&trc*>«j. KY*>a86«f 
nttk 5 1 ©±«6i»-c*«i*** * p - * -f v 5 2 ** l 

[0036] HOAHHNS A Utt, ±BJKWc fc, % 

swaths. asvB^SM^a. 

UfclttEPVtt. «K8*B^«*i b-C^P- >6 2 

K^LtigmSffititemKZVT:, |SI4{C'WUteOtl5I— 
0«=#«:«-<-C: Ate J: »)SttW*^BS-i-*. 
[0037] *te. JJBOftMKK^-CKCw »-f^4 

1 ©Htm^WWHS 2 ^A«tS^* <fc 5 SCUtoW. 
te A AWE 8 K.7frf J: 0(C, WSj83ffl««5i68S*%^^ 

»YV4-e«^txflttiL. *»*lniiofett*©*i«a 

W/toJ:EJ c iK*!C^«MW8 2'sA^|»dft<&. 
«9&a%«:»{fcSft/c*#«*&arft*CA«:J;ti. 
?63 l^KHIi4 6ic*Jt>-C. «9*J;<*jR*s^3 

n. jw«i*3 i©w«»*B«iii±<-*. tit. m»m 
frf-mmR s 2 teim s*<ts hfc^ea* a c a «c 

* h. c © * ^©im«it 3 1 ®a«a^*«-)iisi± 

[0039] tet>r b. ±3B©«*; *> «««*© 
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12 

a. Hats. *mi®sztcm<Dmmfmteffi&iiimn 

©, mifam^k i>x(omamtsmsi4 1 a-cogsia 
f&s i ^®mmtc*%m$ttK/*5£vms* <e© 
wenrv>*. Muu&ni*. 

[ o o 4 o 3 arc *ntttK$ra. flans***** 

C004 1] C©.*5fr«^tSSi|?84l/T©S«*Sr 
-cjKHrtifts l*c**ttf$#6i8«&Wtoft, «6**J|SjJ: 

— 3©»»aS05»a4 1 ss»wk, ua * 

i<fc«is««JB$n**©jswfc4. n«&2sw>»ft4© 

iLraV^^f^WSJtJtKfL-?-?. «S*4«?63 1©" 

[00423 swssittfi&i uttt. ijaeoj:^ 

[0 049] B 1 0 BflWWST?!*, *@JR9-y>3 9 

Mfttsa^©? i*ra3tn:ttttaftM<»i* 
tc*»(,»r«, *BiR9-f>3 9©KeF«i'C©it««ajttfc 

4a&ftft3fi«aiHBligsK:iMt8*a*. 

[ 0 0 4 4 3 K 1 1 KSW-ffifc-ctt. *gHR5^>3 9 

>9 2**l,<c{R»aft. infect, sw** 
>S3^0-CjWa?&^ij«6n&. *<*9>ifKJt 50 



J #182 0 0 0-3 3 1 7 0 3 

12 

aSHSSMras*^ ^a*©^*)©*^©^ 
<fc»3*i.&£4{cft*. 

[0 04 5]®12KtS-«ffiT?». /fc@HK2-f>3 9 
ftCXWffl 0 DJJgftWfein; 3B»{iS i o 1 FfK. *?L 

ioa*ia»ftnri>*, e©a*/aio2Katu a 

► 36*1810 2^*. *B©E«jWi?rt3tifc<j. tint* 

rtdha***. tt*&ffi»«f©^*6«8«» < ti5a(*w»c^cffiii 
Kims*. «»*tti^4a%n*ffim**-)awt»{c^ 

[0 046]B13(cm-Hfltrtt. *Hitlt5^>3 9 

<ammat>* 1 i lojdHnc. ^ajaasi 1 2*? 
*rfifAfcnaa«sasi i3s*ia;wfen. #x«ski 1 
2<o~mmxwm*.ifi. imtetemtems&tmmKx 

mmttVZVt. 124t,XS*. fflSt*© 

SB. #?LSB> ©fe©r*>«mwfi6r**. We. i*j 

■c». 4 < (cmmm** ©^««j© * % * xb»**»* 

[0 0473 ±BO«B«K*Cvci*. SWSftM©«:» 
«>S5W>«ite«r > aV^V^e.ttWaftra^lsST©* 

ff«ifrcftBsn«4c»T. ffi«ftSfc»Lr^istt»©^ 

■C<i»li*|]ffiSn«7K4L.-CEJRri : nKJ:t,>„ fc4A 
tf. HI 4{C^T«fc9«C. «BW«5fi3 lta>^3 
8 4©RB©Sf^X^-r>3 7«C?-/>1 2 lS^L-r^ 

S^*«»43a«4©B^«ll8«cr, *EJR9^>1 2 
2 *&«ffi*# 2 3ST©|ffl-cSHR««l3-tt*J: 
*>{CL-C«>J:t>, «^KJ:,TB, 12 3 

©AD«C^^U«-yXJH 2 4«SK^T8 6tc^«J*|t 

»-r**©S*+»{C«filT*fc»tc. 

7K©«S5^1'12 5<:a»W , Cte<C4*sff*L/(->. SI 
i©S«fCJ:»3^i»^©l!ft*$h/c2«tt7-/i/l 2B* 
^■OtT!i8^«Wtt3 1 «C&€>*1£. 
[0 04 83 C©«t5 *«fiWc*i(,»T«. £Uft(SjHMw<» 
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C8J 1fW20 00-33 1 7 0 3 

» 14 

^«jft*»fc©SMf**$wi-rsa&siwis*4T, afe^ottiBscieDr, <e*ven, *©S3R<±sjciet> 

#*im*&. fc*. H l 4 KTR^UKi-Ctt. ffite*<ft [0052] ftt X.MB 1 8 fc. rajBaHWfczttlc 

**-f>l 27*KW AWU*ft a*Tft«ft«>-SIttMi«n<r. ■ 1 fi fcfttttMc 

usiw. «ri*©iiK «©*&•?* -,-c<>.fct,>. fcowtt/sssfir**). «»Msmi 4 i*»6©*jssi* 

[004933 fc«c*2BS8fc*i<,>rB. $mW&&BL S&SFtfXB, «fi|#Si uroav^vtf- 1 4 z-cjB 
^HWK:)63e*|at-«:(cfe^^lSi^T«W5-r 10 ®3*VCtff#*4S*!fck£C«*J!t3ft. «ffl*ti£|ffi& 

* C 4 fcHTtfe-CA*. fc4 ABB 1 5 (CJS? J! 5 «C. ft ftft?gt J 4 3 r*!«&£«*iftj*t,fc». $ 1 gS©J&& 

^ft»4L-c«jsS3h-ci>&3^7'i'-iM 3^o, m m*&tisTQm&mmmRi 4 4«e{*»3tva» 

WSflkS l*fc©»M/X*-f> 1 3 2K. 7*0 b 1 3 J$»3Jg&8l 4 4 tW&I 3 *l?c*©-gi3l3:. 

3. 7-fA*134*rt-t,-c£St**-f>l 35*^U *5S8flg*rCtt. *R8«ttl4 1 ©B#iB«-WBW»'s 

XiW >ftAL. m*f*U>l$ 2©i3«*-C««e 4fftte3*Vt*!), #2itB©Jli«I«BI*Si 

fflt3-tt5 44fc{c=i^f t ^*l 3 1«-CSHS«MS#. t,r ©t8»#£l«*«» 1 4 5tc|**fr3ftTl,»5. «« 

3 >f>fl3 l*>e.5Wecffl£^«r^^>13 6*^ .J»«i«*SS»l 4 5?»»«HII3*ifc*B. *IStfcAB$ 

LTttKU fWb3*ite£Sl* 9-f:/ia7**l/cjK Tt*. J8*4W614 i©j8S^Uft»I 46^i^M&3n 

N*}fe3 lKSUfrrSiifefc. &MSSl*iW>l 3 r<,>*. 1 4 7B^^#®^©*©ftW5Y>fcij< 

8*yt-t/rgttar4«:i«*o«ipf«?ft3 i^©2«i«i 20 ox^. mimtm^tsnsmm^skic'jim 

mmva. mmm^mtb^mstimms 139*1 i*8Aaa?&©«g4. w4moi&*i>BiiBttM&ft 

tifflsnri,^*!, S3a©to<<s©*l» , c*-9r*»j! M©s*tt&Kj&eT^a*©^#*ifcs-rftBJ: 

*fc. hi Btc^ufcssa-psx 4>sda«©wttsw «r». *4;ib. tai e«*aLicmmmxu;, aasE 

SSfctrStefctC^Vl 3 6. 1 S8<Z>2-34gS:t*T* MB 1 4 4rJt&©l&5fc5hfc*#i&8«}l|j 1 4 1 ©H 

fc. mi 5 ^Lfc^Srii, SvtS^t^a^©*©* r3 fcfcC O. ^©^tt^J«^©K!*3tifc**Jjt«» 

§a^w 4o*sa«6ihT:^ft. ^a^ilStean*. 

£ 0 0 5 0 3 C©J: S fC. «SR«W#a©fiW6a#l±. [0053] JBMSfti31*l&*=JSfcLbtci!W » 

««^a©*©-a*9^V4 4Jfc^U-CflS»1tjS3 1 *. 

©H#«#*fBj»HffllKt!M6r & J: 5 tOtiMfct/feft*. « [ 0 0 5 4 3 fcfc. *»^tCft&«*4«f&®t%W& L-T 

j^«S*l8«cJ:»)jSfei*3tite^la3>H-»*c«©*»!fe^ B, HfJfi©^*-'-.>HiWf-«:*>. «M7*3-M>LN 

A.-Cl>**B**CB. C©aDaffiJRt«»®flll3 1 ©£» G^. ja*Q©*a«S*4*ttfflT5 Ci*^* *. 

^^±^l<T«iafc*oT@ttra#?-*»STfc+3' [0 05 5 3 

•9>4#-<7'©jsim«»5ct.js«uit*ciBfr3$i,tea 9c4»*r#*. mmm8#-c±oz**tom 

[00513 fcfcwciiBn-ctt, mum^m*, mwt pmm^^^mTn *. 

bbimk, «sys*T$ia. «»ff^itt^iB. [00683 */c *«wtc«*ss«sss^a%=(rr* 

S«if*tt«telc&OT. ^»WKS*»CSIR1-SC4 Wt3n/ca*L^3gS\%jll8f4«fte^«!S^« 

»>r».«4i, 8 6te, JWteAtta^a*, W®*<!>m\1? i»»tc«*&-C3S«fc J 5fc«:i3 ) M*ifffi?ft©tt6l©-H© 

isi«cr^s£(±fc»«'i'ac4*j^fler*s. c©fisi8ja iaj±^«*'*c4**-c**. 

SB. )TOffi?fefllIASC>B«5^^Rfflll«cS*Sh6fi so CHffl©ffim^SiW3 
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[0 i ; tttt«w©jK&*^BBftaB-e*«. * 3 2 

eta 2 3 &&mim\,*K.mm&<DmmivRmimT 3 5 

mmwc*>6. 3e 

c h 3 3 mtmomn9a<Dsmt^rmvimsBirb 3 7 . 

*• 3 8. 

[94 ] ^mo-^nmstmimmsncmiAi 3 9 , 

®«^©»Wi»l!lB-ea*. 4 0 

[05 3 4^©M©ggfmKft&jBWB»tc*tt« 4 I , 

*&Rlfia©»8^«iH-C*4. 4 2. 
[HB3 *l6W<t>S%teSI©Htfe)SS($«:«**|»sf«4!c 10 4 3 

btfft*B«KatO«i«ttiAB'eA«, 4 4 

[07 ] *a^<D3 6<CjnoB*B*ilc«lftSf4a|iK 4 8 

Wft^JUBBOBMInBT**. 5 1 

mo 3 *re©s zwwmHmic*&immbtt 7 1 , 

*»tt**BiK&H©«KtjisS0'c*.5. 72, 

[ a 1 0 3 *»w«:*»»*«««)i»«(o-w*wr* 7 3 . 

[Hi 13 **W{C*SW*^«»*«OMO«*^T 20 7 4. 

^ti&B©flMMmflxiflrc**. 7 5 

[ 13 1 2 3 *JMNC*I* ftftff£tt?&© S 6 8 3 . 

«^-r*D«MB<D«AiWHiittia-c4«. 1 0 1 

[0133 ^WttfettSSW&itt^a©* 6K3NOM 1 0 2 

*Sf7j<|ilJDQKS(Oau»e»e«lfi8H-C*$. 1 1 2 

[■14] *#69i©3 6lcM®BJttMttE««BfHm 1 1 3 

[B 1 5 3 AMOS ft £jn©9BUMIfcff ftBMBtt * > 

K40i^««BiR9ai(9CWfliaB'C*«. 13 1 

m 1 6 3 #8SU©i* 6ie)RI©aBBttieft«jillN4Btt 30 13 3 

K*tt*]M»l)BaWfHHItMUI'C*«. 13 4 

IWOBJ] 1 3 a 

1 , 11, Z 1 . 3 1. 14 1 ftttttft 13 8 

2. 3 3 mum 143 
3 m&M 144 
4. 3 4 BAB 145 

12. 22 tim$>p 

13. 4 5 i»»g& * . 146 



W teB2 00 0-3 3 170 3 

16 

132 

142 lt©5»>*v* 
122 *Ett5Y> 

1 3 8 ma&im^mt u T©£&&jRBa 

52. 82 9*a-9^v 

128 BBjuBpft&oroBBji£XN*M 



82. 91. 111. 123 Wmfc*>i> 
8 1. 9 2. 12 1. 1 35 ffiSt«tt&9^i* 
93. 1 28. 137 

127 BB*ttft*V:/ 
*«>-MBB9 4:' 
124 JlTV-^XiV 



S«aSJlt*«^©JWD«B^ 



140. 147 



■fur) 

m i ®m<oKiwm$f5t& lxobibbbbb 
B2ftaoBttas9B£ ur©«sis*«« 
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